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Rhenium and Its Alloys ; ; 


; temperature causes a decrease in hardness: A 90% Re alloy with a 550-kg /mm2 
hardness at room ternperature maintains 4 390-340 kg/mm hardness in the 400- 
-g00° temperature range and 220 kg /mm2 at 11500. All specimens except the 75% 
Re alloy proved fairly. ductile: Their compressive Sp > 200 kg/mm". At 1000° 
all alloys exhibited fair ductility,except for the 75% Re alloy which disintegrated » es 
“into powder. - The 90% Re alloy possesses good ductility both at low and-ato oe 
elevated temperatures. -In order to establish whether this alloy can be employed 
asa heat-resistant material, it should be tested for its stress-rupture properties. 
A vast amount of material on the physical and mechanical properties of Re is set . 
forth in this work; phase diagrams of alloys of Re with W, Fe: Co: GT Mo, and 
Ni, microstructures of cast Re-Mo alloys, and curves of their hardness and . pee 
ductility at different temperatures are given. The authors also touched on the 
problems. of the use of Re in the national economy: 2 
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The Hardness and Ductility of Molybdenum- Base Alloys 


increase the strength of Mo at 11509. The least effect is caused by Ti and W. 
At 1150°, the reduction of H is greatest in alloys containing B, Si, Zr, V, 


and Ta when the content of these elements is up to ‘10 percent, when the Nb and 
Cr content is up to 5 percent, and with W upto 20 percent. - The alloy contain- 
iti £ K > 0.2.percent to Mo 


ing Tihas the greatest softening effect. Addition o 
in the ductility of Mo, and when there is > 5 


causes a pronounced reduction 1 
percent B, the alloys become embrittled. The ductility of an Mo-Si alloy drops 
sharply when the Si content exceeds 0.32 percent, and it ig zero at 3-5 percent 
'§i. Alloys containing up to 5 percent Ti will take deformation without the 
appearance of cracks, but higher Ti content (20 percent) renders them brittle. 
The ductility of alloys diminishes with increasing Cr content (over 0.2 percent 
to.5 percent Cr), but beyond that it shows little change, while as Nb and Ta 
increase to 5 percent it increases, after which it undergoes @ pronounced ; 
drop and is 5 percent at 20 percent Nb, and 24 percent at 10 percent Ta. | 
Specimens containing 15-20 percent V. fail under compression. Mo-W alloys 
will undergo 20 percent deformation without cracks (at 10 percent W andl © 
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Abstract : The method of microstructure and X-ray 4nvestigation was 
used to plot volume diagrams for crystallization: (1) For 
titanium Lodide I at cold rolling and annealing in the in- 


terval from 500 -- 1300°.: (2) For arc-melted magnesium 
thermic titaniun alloy VI1 -- D of type I in cold defor- 
500 -- 1400° and of 


mation py compression and annealing at 

type II in hot deformation by dynamic compression in the 
range 600 -- 1300° (a) with subsequent annealing and (b) 
with subsequent annealing, corresponding to the forging 
temperature. (3) For calcium-hydride metal-ceramic tite- 
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ussr / Structure of Deformed Materials. 


Abs Jour. + Ref gour - Fizika, No 4, 1957, No 9399 


Abstract - nium of type II at hot rolling in the range from 500 -- 

1200° (a) without annealing and (b) with annealing. It was 
established that owing to the presence of polymorfism and O- 
wing to the aifferent ability of the x and? modifications. to 

each diagram can be considered so to speak as 
corresponding to the tempera- 
The character of 

function. 


start of recrys 
a 50% aeformatio 

mic titanium 
‘crease somewha gation temperature. In the 
region of small deformations, .5 to 5%, there exists 
in thea region & recrystallizat which is absent 
from the (-region of the diagram: ; 
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category : yssR/Seli1 Stete Fuysics - Mechanicel Properties of Crystals and | E-9 
, Polycrystallize Compounds : x, ina 


‘abs Jour : Ref Zhur - Fizik, No 2, 1957 No 3950 


futher . gavitskiy. fe Mu, Baron: V.Y. +e ee 
_ Inet : Tnstitute cf Metallurgy» Academy of Sciences USSR - ; ; 
“Title + Concerziré the Additiveness cf Mechanical Properties of Metallic Alloys 


and Mixtures - 


“ puigeae a eee ee _xhim. analiza IONKh AN SSSR, 1956, 27, 86-% 


Abstract. : Using the systenis Mg-Si, Mg-Ge: Cu-Si, Ai-Cu, Ni-Si, and Co-Si as.eX-- 
amples, it is show. that the mechanical properties of two-phase metallic 
alloy-mixtures depend substantially on the mutual distribution of the 

structure of ecmponents in these mixtures. The presence of 4 soft com-~ 
ponent (for example, a eutectic ‘component ), distributed over the boun- 


alloy. -No additive dependence of the properties on the composition is — 
observed in this case. If the soft component 4s located in the alloy in 
the form of {ndividuel jaclusions and 4£ the structure js in generéra- 

‘proket: up: the character of the dependence of the properties on the 
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can be obtaiae) if there is 4 small di 
particviatly by bet deformation of cast alloys; if the aif- 


(cu-Al}, 


Ref Zbur - Fizika, No 2, 1957 No 3950 


‘USSR/Sclid State Physics - Mechanical Properties of Crystals and E-9 


guch a distribution of the components - 
fference in their melting points 


. feremce 5 the meiting temperatures is considerable (A1-Si; Mg-Si, Cu-Si), ~ 


thea is more effective. The mechanical properties 


ys at higher hemperatures approach additiveness to. 


fre. sotidisek 


pardzess 210% 
temperatures | 


t.-¢ strong softening of.the Cu-Alo “compound. 
“eg based on the Mg-Zn, Mg-2Zn and Mg-225 compounds, the 
warjes jinearly with the compoSition at ordinary and high 
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Institution: None 
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Abstract: None 
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“authors E. Savibskiy, Ye. Me 5: tylkinay, - Me A ‘and Taranckayay AL 


qutle a, Mechanical properties « of iodide titanium ieee 


Periodical § Dok. All SHER “06/2, 25-251, Jan ay 1956 


~ Abstract | An exper imenti Ae study of. the: mechanical: reese of metallic: titeni 
: (iodide tileanium) is: pres sented, ©The experiments. were. conducted . tod 

the effect of temperature on: the. durability,” plasticity and: other: mechanic 
“characteristics of iodide. titanium. © ‘Ten references?” 5e USA, Be USER 

1955). Il lustrations; ; graphs} 3 ‘tables. ae a 


Institution t ....6 


“Presented by: Academician I. P, Bardin, July.11, 19550 
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137-58-2-4224 


The Influence of Temperature on the Méchanical Properties of Cobalt - 
to 20°) to 15 kg/mm2 (at 1100°) abruptly steepened in the 300-4509 range. 
Under compression, Oy declined moderately (up to 450°), then (in the region — 
of (6-Co) it increased noticeably, accompanied by a change from brittle to — 
ductile fracture. The magnitude of Q, dropped from 13 kg/mm2? at 20° to 
1.4 kg/mmé at 800; & increased by 3%. Reduction in area (necking) in-- 
creased until the temperature reached 400°, but then diminished as the temp- — 
erature rose further. The a,-versus-temperature curve had two maxima, at 350° 
&:500°,. witha min. at) 400°. A hypothesis is advanced to the effect that the 
abrupt change in the mechanical properties of the Co in the 350-450° temper- 
ature range is. linked to its polymorphous transformation. : 
Yu. L. 


1. Cobalt..Mechenical properties--Temperature effects 
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137-1957-12725299 
Translation from: Referativnyy shurnal, Metatlurgiya, 1957, Nr 12, p334 (USSR) 
AUTHORS: Savitskiy, Ye.M.,. Tylkina, M.A. 


“TITLE: “Mechanical Properties of Cast Rhenium (Mekhanicheskiye 
svoystva litogo reniya) — 


PERIODICAL: ‘Tr, In-ta metallurgii. AN SSSR, 1957, Nr l, PP 158-161 


ABSTRACT: Castings of Re to be investigated were obtained by melting 
; sintered powdered metal in an argon-arc furnace. Hardness 
tests, conducted in the temperature range between -194° and ; 
-41150°, showed that H, varies from 400 kg/mmé® to 134 kg/mm? , 
_ respectively. Plasticity was determined at: 20° and.1000°. At - 
20° and a compressive Opot 200 kg/mm, the compression wat . 
- 25-30 percent. At 1000° the compression was 60 percent. Cold: 
working increases the hardness by approximately 80 percent. 
Recrystallization begins at approximately 1500°. 
Bibliography: 7 references, 


Pp. No 


; Cava i/ 1, Rhenium castinzgs-Mechanical properties-Test results 


ea ah pL EEE? 
22 ASAE eee) 
+2. Part E 


a3 


APPROVED FOR RELEASE: 03/14/2001 


CIA-RDP86-00513R001447410018-1" 


"APPROVED FOR RELEASE: 03/14/2001 


CIA-RDP86-00513R001447410018-1 
sov/1 er wey a 


- Translation from: Referativnyy zhurnal, Mekhanika, 1958, Nr4, p 163(USSR) 


‘AUTHORS: ‘Savitskiy, Ye. M., Terekhova, V.F. 


TITLE: Temperature Effect Upon Mechanical Properties of Alkaline- 
earth Metals (Vliyaniye temperatury na mekhanicheskiye 
svoystva shchelochnozeme!l! nykh metallov) 


PERIODICAL: Tr. In-ta metallurgii. AN SSSR, 1957, Nr}; pp 162-169 © 


ABSTRACT: Experimental investigations as to the effect of temperature 
on the hardness, strength, and ductility under tension were 
performed on specimens of metallic magnesium, calcium, 
strontium, and barium. Experiments were carried out in an 
atmosphere of argon on specially constructed testing installa-- 
tions suitable for samples of limited dimensions. - The results 
- showed that the samples investigated were graded in the follow- 

ing order according to decreasing hardness and strength and. ; 
increasing ductility: magnesium, calcium, strontium, and. 
barium, With an increase in temperature all of the metals. 
softened quickly and at 500-550°C the strength and hardness 

became comparable. : hy 

_ Card 1/1 1. Alkaline earths--Mechanical properties From the résumé 

, , 2. Alkaline earths--Temperature effects . 
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Translation from: Referativnyy zhurnal, Metallurgiya. 1958, Nr 5. Pp 248 {USSR} - 


137-58-5- 10599 © 


AUTHORS: Savitskiy, Ye.M., Trapeznikov, VA. 


2, oe - . “ite 
TITLE: - - Evaluating the Transition of Chromium From the Brittle to the 
Ductile State (K voprosu ob otsenke perekhoda khroma iz khrup- 
kogo sostoyaniya v plastichnoye) : ; 


- PERIODICAL: V sb.: Issled. po zharoprochn. splavam. Vol 2. Moscow; - 
Sat . AN SSSR, 1957.) PP 141-147 acer Re gel ae 


ture of Cr transition from the brittle to the ductile state by 
static testing for compression along a single axis and by meas- © 
urement. of hardness. A design of a device for hot tests for 
static monoaxial compression is presented. The experiments... 
were run with electrolytic Cr, reduced in a current of dry and 
purified H> and then resmelted ina current of technical Ar in 
an induction furnace. Experiments were also run with industrial 
aluminothermic Cr, resmelted in similar fashion in 4 current 
of technical Ar. Ii. is established that in en interval ranging from 
room temperature to 250°C for electrolytic Cr and to 300° for 
Card 1/2 aluminothermic Cr, the ductility (D) changes insignificantly, 


ABSTRACT: A study is made of the possibility of determing the iempera - 
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137-58-5-10599 
Evaluating the Transition of (cont. ) 


and in this temperature interval Cr displays brittle failure (F). At tempera- — 
tures of 250° and 300°, depending upon the degree of purity, Cr reveals a | 
sharp transition from a region of brittleness toa state of ductility, terminat-. 
ing at about 400°, after which a gradual smooth rise in D is observed and the 
metal exhibits ductile F. It is shown that the purer the Cr and the higher the 
temperature and lower the time rate of elongation applied to the metal, the 
greater its D and the lower the temperature of transition from the brittle to 
the plastic state. Hardness tests showed that the hardness method also affords 
a fairly precise determination of the temperature at which the transition of Cr 
to the region of ductile F terminates and an evaluation of the influence of the . 
level of purity of the metal upon its D on heating. ony 
, “VIN. 

- 1. Chromium--Phase studies 2. Temperature--Determination 
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1958, Nr7, p289(USSR) 


Translation from: Referativnyy zhurnal, Metallurgiya, 


AUTHORS: Savitskiy, Ye.M., Terekhova, V- F. 
: caanasisass sete : : - hn BOR 
TITLE: <a Investigation of the Mechanical Properties and Construction of 
the Diagram of the Recrystallization of Chromium. (Issledo- 
vaniye mekhanicheskikh svoystv i postroyeniye diagrammy 
vekristallizatsii khroma) SMES 
PERIODICAL: | v sb, Issled. po zharoprochn. splavam. Vol 2, Moscow, 
AN SSSR, 1957, pp 148-157 ae 


ABSTRACT: The effect of temperature on the hardness, plasticity, ‘and =: 

strength. during stretching and compression and also the a 

of Cr of various grades of purity, namely, hydride (98. 590), 
aluminothermic (98. 9%) and electrolytic (99, 5%) was inves 
‘tigated. : Aluminothermic Cr has the greatest, hardness at 
room temperature. Its C is 4-7kg/mm', -while that of 

the electrolytic Cr is 17 kg, mm... The critical point of the 

Upon compression 
m the brittle state 


evat 300°C; the electrolytic Cr is similarly 
00-250°. Upon a rise of temperature Cr 


the aluminot 
into the malleabl 
Gard 1/2 transformed at 2 
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Investigation of the Mechanical Properties and Construction (cont. ) 


softens considerably. During the transition into the plastic state a certain 
increase in hardness is observed in Gr of all types at 350-450. At 1000° 
electrolytic Cr subjected to monoaxial compression can withstand a single- 
stroke 90 /o upsetting without failure. In the 500 to 700° range impact 
- specimens without a notch do not break but bend plactically. In this tem- 
perature range Cr can be worked by pressure. A specific characteristic © 
of Cr is its increase in strength with a rise in temperature. This is e57. 
pecially true for impure Cr. The cp. of aluminothermic Cr increases 
from +. 7 at 20° to-.10 at 1100°, that of electrolytic Cr from 17.at 20° to 
28 kg/mm~ at 500°, X-ray investigations showed that the increase in the 
strength of Cr in the 300-500° range is not relat ed to the appearance of a_ 
new crystalline modification of Cr. A diagram of the recrystallization of 
Cr, constructed with the help of mic rostructural and X-ray methods. and by 
‘measurement of microhardness, is adduced. Full recrystallization of Cr- 
occurs at 1020°. The hardness and the ductility of Cr after recrystalliza- 
tion do not decrease; the temperature of the transition of Cr fyom the brittle ~ 
into the ductile state upon compression is decreased by 30-50 /O. 
1. Chromium--Physical properties Qe chromium--Crystallization 3. Chronium--Temeratire 
factors — a N. Ke. 
Card 2/2 
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SAVITE RY “ | 
Shostakovskly MF. Savitskly Ye.» 62-42-15/ 20 
Kochkin; Dike» Musatovar e's : 


On the Comparative Efficiency of Silicon Alloys With Copper and 
Nickel, Applicable in Direct gynthesis of VinyLohlorosilanss mee 
(0 sravnitel' noy effektivnosti splevov Kremniye $ meat yu 3 nikelem, . 
primenyayenykh vy pryamom ginteze Vani khlorsilanov) - 


PERIODICAL: tavestiya AN SSSR otaeleniyeKhimicheskikh ‘sau, 1950 BF fe 
e.g. ee 4493-1499 ( USSR) 


ABSTRACT: In the course of a thorough analysis of the alloy of silicon with . 
copper (which as already previously jegoribed) the authors » among 
other things» found that the alloy contained 50% silicon, 4.9% cop- 
per, and 0.4% aluminum. Also silicon alloys were investigated which 
contained aiso other metals suc 
jenun. In other cases with the exception of nickel and capper] nega~ 
tive results were obtained. From the result of the synthesis 
table) it may_be geen that the silico Lioy is more active 


cara 1/2 mist pe considered to be the most sui 
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- ANTPHOR _SAVITSKIY Ye.M., BARON V.V., IVANOVA E.N. 20-5-35/5T 
TITLE -. Diagram of Molybdenum Recrystallization. 
: (Diagramna rekristallizateii molibdena -Hussian) : ; 
PERIODICAL Doklady Akademii Nauk SSSR,1957,Vol 113, Ne 5>pP 1070~1072(U-S.S-B.) ie 
Received 7/1957. - *, Reviewed 8/1957 ae 


ABSTRACT Apart from other factors, the size of grain is known to influen-:° 
: “... ge the mechanical properties of metals. In the case of molyb-. 
denum this manifests itself with particular clearness» A britt- 
-. le and coarse-grained structure can be rendered more fine and 
uniform by 4 suitably selected heat treatment. In this way the 
material becomes more plastic and is better suited for cold treat- 
ment. Therefore the setting up of 4 recrystallization diagram for 
- molybdenum, which contains the size of grain, degree of degree of 
deformation, and annealing temperature, is of particular interest. 
- Ags hitherto this problem had been but little investigated, the au- 
thors carried out therecrystallization of molybdenum of the first 
type. In order to obtain a uniform, fine initial structure, the 
material was several times forged at from 1600 to 12000.The total 
degree of deformation amounted to 96%. As a result of this treat- 
ment the very coarse and uneven structure disappeared. Porging at 
low temperatures led to the formation of texture. After annealing. . 
in the vacuum at 430° the samples had a polyhedric fine-grained 
fi structure with an average size of grain of about 22. - 25 3 On 
Card 1/2 the strength of these results it may be assumed that the hot for- 
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_ “"Recrystallization. Diagrams of Titanium and Its Alloys," with TYLKINA, M, A., and 
TURANSKAYA, A. N., Titan i yego splavy; metallurgiya 1 metallovedeniye (Titanium 
and Its-Alloys;. Metallurgy and Physical Metaliurgy), Moscow, Izd-vo AN SSSR, 
1958. p 33 a are 


(Institute of Metallurgy, USSR Acad. Sci.) 


"Mechanical Properties of Titanium of Various Degrees of Impurity ,' 
(co-authors same as above). 


' -p 68., Ibid. 
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qitanium and Its Alloys {cont.) 8. Bel 
and finished products. ype Il diagrams 4llustrate. the relation- * 


‘ship between grain gize, aegree of hot deformations an temperature 
of hot deformation; they are useful in establishing optimum condi- 
sions for the forming of metals and for obtaining the desired pro- 
finished products. Before the present. 

ublished. A study was 
made of th oor 
(1) sodide-derived; esium-reduced e 
an arc furnace ; a (3 CGall)-reduced, sintered 
jar studies were made for yr-e ti tanium-aluminum-chre 
for IMP-3 alloy (CaHa-reduced titanium with an additio 

ypes I and II for recrystal 

re established 


tion diagr i a ( -derived 


with deforma 5 Type deformation 
by static compr d 4 smith forg- 
ings 4cal M ed (type 
-WT-1D);. I, with mith forgings for Vt-2 al- 
~loy; 4) , with deformation for IMP-1 gitanium; - 
Card 10/ 43 we 


APPROVED FOR R 
E . 
LEASE: 03/14/2001 CIA-RDP86-00513R0014474 
10018-1" 


"APPROVED FOR RELEASE: 03/14/2001 


- Pitanium and Its Alloys (Cont. ) 


e) Type 1; 
Because of 
capacities 


erystallization diagram should be thought 
ranges in which the alpha 


of Ti is characterized by a. 
insensitivity to the rate of 
and the existence of a critical grain size 


parts corresponding to the temperature 
and beta forms exist. The alpha phase 
finegrained polyhedral structure, and 
cooling after annealing, 
after cold deformation of 2.5-7 
distinguished by a large grain 


ling for IMP-3 alloy. 


with deformation by hot rol 
f titanium and the different 


the polymorphous character 0 
of the alpha and beta forms for grain growth, 


percent. . 
size and high sensitivity to the cool- 
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AB-1 
2) 


the re- 
of as consisting of two 


The beta modification is 


ing rate, a consequence of which is the different shape and size. of 
the grains in the hexagonal modification (x!) appearing as a result 


of the polymorphous transformation of peta 
In. 1odide-derived and commercial titanium the boundary contours 
no matter what the cooling rate, 


3) 


of the beta grains are preserved, 


and can be destroyed only by deformation in. the alpha phase. 
-derived Ti and in VI-2 alloy. 


contours of the beta grains. in Cal, 


can be preserved only by rapid cooling. 
ture range of 
erystallization 
. degrees of deformation. 
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the beta phase there were no indications of a re- 
threshold or a maximum corresponding to critical 
This is probably due to 


titanium in cooling.. 


The 


4) In the stable tempera 


the fact that 
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structural changes caused by. small plastic deformations in the. - 
alpha temperature range are erased by the structural changes de- 
veloping as a result of. the polymorphous transformation 77> 6 aes 
in titanium. 5) The optimum annealing temperature for obtaining 
alpha titanium of polyhedral structure falls within the 650-850°c 
range, depending on the purity of the metal and the extent of the 
previous deformation. More exact indications as regards the an- 
nealing temperature regime for each degree of deformation can be 
obtained by referring to the recrystallization diagrams. 6) Under 
conditions of smith forging and rolling at the rate of 0.5 m/SEC, 
reerystallization in commercial titanium does not have time to go 
to completion. However, reerystallization may still set in with 
Subsequent heating, or during the cooling of large blanks, or in 

- further working of the still hot material. For this reason, the 
danger of the development of a coarse-grained structure, especially 
in the case of small deformations, should always be kept in mind. 
There are 22 figures, 5 tables, and 11 references (8 Soviet, 1 Eng- 
ligh, 1 German, and 1 Japanese). 
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Savitskiy, Ye.M., M.A. Tylkina, A.N. Turanskaya (Institute of Metal-— 
lurgy,- Y Academy of Sciences)- Mechanical Properties of Titanium 
of Various Degrees of Purity ~~ 68 
The aim of this investigation, conducted in 1954-55, was to de- 
. termine the mechanical properties of titanium produced by various 
methods and studied under different conditions of temperature 
and stress, The materials tested were: (1) todide-derived T1; 
(2) sintered Mg-reduced T1; (3) Mg-reduced Ti melted in an in- 
duction furnace in graphite crucibles (0.5-0.8 percent C); (4) Me- 
reduced Ti melted in an are furnace with tungsten electrodes ay 
(VI-1D commercial Ti, contaminated with W); (5) sintered CaHo- 


reduced Ti; (6) cast VP-2 Ti-base alloy, with additions of 2-3 — 
percent of Cr and 1-2 percent of Al; (73 sintered alloy of CaHy -. 


reduced Ti base, with addition of.Cr., Tests were made for the. 
following mechanical properties: hardness, strength, and ductibi- 
lity under compression and tension, and impact toughness. ‘The ef- 
fect of temperature on the properties was tested in the range ex- 
tending from -196° to +1100° ¢ in vacuum, argon, and air. (Gool-: 
ing to -196° was accomplished with the use of liquid nitrogen. 

' Hardness was determined by producing an indentation with a pobedite 
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cone with a load of 109 kg, (for jodide-derived Ti, 15 kg) in a 
temperature range of -196° to +1000° © (in a current of argon when 
the specimens were heated above 400° Cc). Conclusions. 1) The de-— 
gree of purity as determined by the method of preparing titanium 
materially affects the mechanical properties of the metal. Iodide. - 
derived Ti of very high purity exhibits considerable ductibility (de- 
formation of up to 95 pe in cold rolling) and withstands bend- 
“C.180° without preaking, even at -196°. Tks hard-. | 
ness was. the lowest of any of the materials tested: 132 kg’ . con- 
taminatiop of the metal greatly increases its hardness (from 132 to 
330 kg/mmf) and its strength from 25 to 100 ke/mm?), as a result of 
the decrease in ductility and 4mpact toughness. The relative hard- —. 
nesb at 20° c of five of the materials tested is shown in the follow- 
. ing sequence (materials arranged in ascending order of haraness): > 
4odide titanium; yt-1D commercial Ti, Mg-reduced (w-contaminated ); 
CaHp-reduced Ti, Mg-reduced Ti, melted in graphite crucibles (0.5-08. 


percent); vr-2 alloy. Differences in the properties of Ti contain- 
0,82 percent of C were practically undetectable. 2) Tita- 
sensitive to the rate of deformation. An increase in 
rp drop in ductility characteristics. 3) Lower- 
~196° increases the strength and decreases 
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the ductility of all types of titanium. An increase in temperature 
prings about a rather intensive softening and a loss in strength 
of Ti of all types. Apove 600° the difference in the mechanical 
properties of all types of Ti evens out, and the effect of impuri- 
ties levels off. In deformation at a low rate of speed in the neigh- 
_-porhood of 700° the strength-reducing effect of recrystallization 
also begins to be seen. “After a polymorphous transformation in the 
beta phase, titanium of all types becomes very ductile, having an 
extremely low resistance to deformation. 4) The mechanical pro- 
perties are a sensitive indicator of structural changes taking 
place in titanium as a result of heat treatment. Heating of titanium 
of all types at temperatures above 1000° always leads to a preser- 
vation of beta-phase grain contours after cooling and transition 
to the alpha phase and considerably lowers the mechanical properties, © 
especially ductility. Heating regimes in deformation and annealing 
were established, making it possible to obtain an alpha titanium 
of fine-grained polyhedral structure having optimum mechanical pro- 
perties. There are 10 figures, 3 tables, and 14 references (8 So- 
viet and 6 English). 7 
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TITLE: Investigation of the Alloys 
redkikh. metallov : 
All-Union Conference (Vs esoyuznoye soveshchaniye): 
“PERIODICAL © ‘Vestnik Akadewii Nauk SSSR, 1958, Nr 2, pp 144-1122" 


(USSR) 


ABSTRACT: On November 48 ~- 20, 1957s an All Union Conference was called by 
the Institute for Metallurgy imeni A. A. Baykov. of the. AN USSR 
and the Board for Rare Metals at the Scientific Technical 
Comnittee of the Gabinet Council of the USSR. ‘The conference was =. 
attended by representatives of scientific reaearch institutes, oe 
universities and industry. Reports on raw meterial sources of. 
rare metals and their production in pure state, proviems of. re 
scientific investigations of alloys of rare metals, investigation. 
results. of alloys of various systems, their. physical chemical - 
’ properties and industrial application were delivered and discuss-~ 
-ed. Serious shortcomings hinderins the developaent of research . 
were pointed out. Above all; the intensification of. the product~ 
'. Card 1/2 ion of pure rare metals was denanded.. the determination of the 
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-Trvestigation of the Alloys of Rare Metals. 39-2-42/49 
All Union. Conference _ 


constants of physical chemical properties of pure rare metals 
und their alloys has to be regarded as the least investigated 
which hinders its rational introduction into political econony- 
Also systematical work. in this field is carried out insufficient- — 
ly. There is also a lack of information in this field; no spe- 
cial periodical exists. The importance ot the ascertainment of 
new metals with addition of rare metals for the new technica 
was stressed. Research work must be considerably extended and 
carried out more: quickly- For. this york also the institutions 
of the AN JSSR and their subsidiaries, the academies of the Re- 
publics of the Union, pranch institutes, universities, and labor- 
atories must join. {pe Institute for Metallurgy was charged 
with the coordination of the work. The resolution was also made 
to. carry out the work methodically so as to shorten the necessa- 
“yy time and to reduce the expenses of research work. Equally, the 
demand for an own periodical was expressed. eae 


be AVAILABLE! — ‘Yibrary of Congress 


1. Rare metals—Sources 2. Rare metels-Alloys 3. Scientific 
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. 24~58~3--11/38 
Influence of Allcying Additions on the Recrystrailization Tamperature 
and on the Mechanical Froperties of Titaniur. . 
of the interaction of Ti with the alloying additions, their 
erystal structure and also the temperature of polymorphous 
transformation, The relations published by Bochrar (Ref.8) 
and by Kurilekh (Ref .9): jnterrelating the recrystallization 
temperature cf metals with their fusion temperature, are not 
applicable to alloys. The complexity. of aiffusion precesses . 
in solid solutions, the differing character of these solut— 
ions and tre presence of second phases in the alloys are all fac- 
tors which complicate the process of recrystallization. | One 
important factor which has not been taken into consideration 
390 far is the presense in metals or allcys of the phenomenon 
of pelymorphisn. In the view of the aushors of this paper, 
-4n metals and alloys in which polymorphous transformation 
takes place, the recrystallization temperature should be 
closely linked with the temperature of the polymerphcus 
transformation in addition to the influence of other factors. 
It is obvious that in alloys in which guch transformation - 
takes place all the recrystallizstion processes are fully. 
completed in the range of existence of lewer teupezature 
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Influence of Alloying Additions on the Recrystailization Temperature 


and on the Mechanical Properties of Titaniun, 

a modifications (particularly mo modification in Ti). and when’ 

' the temperature of polymorphous transformation is reached, 
phase recrystallization and reconstruction of the crystal. 
lattice is already proceeding. The experiments were carried 


out with an iodide Ti of 99.96% purity alloyed with additions. 
of the following 14 elements: V, Nb, Fe, Co, Mn, Cr, Noy G5". 
Re, Sn and Boron. For each of the alleying 2 


: ; ddit- 
ions, 4 to 5 alloys were prepare 


g@ and the content of each of | 
n the alloy was chosen in such a Way that o--- 
alloys were obtained which are located in various phase ranges 
of the system. namely, alloys possessing uniform a and Soe 
B or a + chemical compound structures. 
f the alloys are entered in the table on 
p97. Graphs are included showing the influence of the 
annealing temperature on the hardness, the influence of the 
alloying additions on the recrystallization temperature, On. 
the ultimate strength, elongation and contraction. It was 
found. that almost all of the investigated alloying additions 
pring about. an increase in the recrystallization temperature. — 
As regards the degree of their influence these elements can. 


pe subdivided into the elements which - 
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Influence of Alloying Additicns on the Recrystallization Temperature 
and on the Mechanical Properties of Titanium, 
belong to the first of the above-mentioned group, i.@-, N,.O,- 
Cc, Be, B, The other investigated elements have Less influence .— 
-on inereasing the strength and for a content of 5% these 
elements can be classified from the point of view of increas- | 
ing the strength in the following sequence: Cr, Co, Nb, V, 
Mn, Fe and Sn, . The greatest drop in plasticity is observed 
when introducing Fe, Co and Nb. ‘There are 9 figures, 1 - 
- table and 15 references, of which 10 are Soviet, 4 German and 
- 1 English, , "os 
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noticed. The thorough investigation by the microstructure 
determination showed that in a solid state more than two 
layers occur. The. occurrense of two layers in the alloys can 
already be observed ata calcium content of more than 
12 ~ 15 %. With an increase in the calcium content +o 30-60 % 
the thickness of the outer layer highly increases. By the 
chemical analyses. the determination of the specific weight 
ana the hardness of the layers it was found that the upper 
layer consists of calcium and the lower one of lanthanum. 
The alloys with about 4 ¢% calcium consist of a phase of solid 
solution. the alloys with 60 - 80 % caloium have three 
layers of which the middle one is of polyhedral structure and 
is rich in calcium. The solubility of lanthanum in calcium 
and of calcium in lanthanum at an eutectic temperature of 
705°C is not higher than 3 ~ 5 %» There are 15 figures; 4 
; tables, and 8 references, 3 of which are Soviet. 
-ASSOCIATION: Institut metallurgii im. A. A. Baykova Akademii nauk SSSR 
a (Metallurgical Institute tmeni Ao A. Baykov, AS USSR) 
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“AUTHORS: Savitekiy, Yee Bes 
RITLEs The Phase Diagrams and Properties of Gallium and Thallium 
Alloys (Diagranmy sostoyaniya 4 svoystva splavor galliya i 


talliys) 
PERIODIC AL: aa Neorganicheskoy chimii, 1958;Vole3, Nr 3» ppe763°715 
USSR pin pee es 


AN 


The s tructural and: phy sico-mechanical properties of the alloys : 

offgallium: with -gilicon and germanium in all concentrations 38 

wall as of gallium with antimony, manganese, copper and thal- — 
lium with lanthanum were investigated. The phase diagram of 
gallium with gilicon.is of an autectic typee All alloys con-= 

- gist of +4wo .phasese Te aidition of silicon to gailium high 
ly increases the hardness and the electric resistance of sili- 
con. The phase diagram of gallinun and germanium also is of an - 
eutectic. typeo The eutectic composition mets at 29°C and has 


ABSTRACT: 


a gallium content of 99545 %, All alloys of this sys 
metallic conductivity. 
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antimony were examined for hardness. microhardness , plasti~ 
city, strength and electric regis tance between 20 and 600 Ce 
Alloys with 63.59 ~ 64,08 % antimony at room temperature : 
have @ naxinum electric resistance which decreases with a 
rise of temperatures This proves that these alloys possess 
properties of semiconductoras The structure and the proper= 
ties of the alloys of galiiup with 50 - 6,3 % gailium were: 
examined. by microatruc ture » hardness, strength, microhard: , 
ness and electric resistence at temperatures af °20.-300 Co 
fhe following compounds occur in the alloys} MgGa and Mg Gane 
AljJeys in the domain of the compound higGa show the highe 5 
hardness and the gnailest strength and plasticity The system 
gallium: copper with 15 ~ 85 % gallium was also investigated 
for nigrostructure » hardness, strength: microhareness and 
electric regigstance.- The regults showed. that by the addition 
of gallium to copper hnardnesS> gtrength and electric re- 
sistance increase, put that the plastica ty decreasese The 
electric resistance of the alloys increases with a rise of 
temperatures fhe phase diagrans and the properties of the 
alloys. of galliun with germaniues gelliun with silicon and 
: gallium with Lanthanun were also investigated. Alloys between 
Card 2/5 silicon and thallium do not occurs In the system Lanthanwi- 
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thallium the compound La,Tl occurs which possesses. an high 
electric resistance and an high hardness. There are 15. 
figures and 19. references, O of which are Soviete 


ASSOCIATION: Institut metallurgii im. A. As Baykova, Akademii nauk SSSR 
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AUTHORS: — - _Savitskiy, Ye: Be 2- Tylkina, M. A, 


TITLE: 5 Alloys of Rheniun With High-Helting Metals (Ho; Ti, 2rz Tas 
Hi, Coy Cry Ws Min) (Splavy. reniya tugoplavkimi metallami 
(io, Ti, 2rs Ta, Ni, Co, Crs Ww, Mn) Le : 


PERIODICALS - ghurnal Neorganiche skoy Khimii,1956Vol~s Nr 3, pp~820-836 
Pues (USSR) oe ee 


ABSTRACT: The investigations were performed with ‘different physico~ i 
chemical methods, especially by the determination of the 
melting point. On the basis of these investigatl ons the . 
nature of the alloys in the case of the influence of rhenium 
upon: high-melting metals was determined. The modification 
of the hardness, the melting point -and the electric re- 
sistance in. this system was observed. In the system TjioRe = 
a larger solubility domain of rhenium in B=-titanium was 
determined. On the intro-duction of 45 % rhenium the f-phase 
of titanium is stabilized. In general the addition of rhenium 
to titanium increases the thermal. stability. In the aystem 
> Mo~-Re: solid solutions ocar. At a temperature of 2570 C an 
card 1/3 6’ -phase occurs py peritectic reaction. The boundary of the 


foc coRaep epee ene rc a 
rig riopsd at eaeasrii ait [os ee 
SSF Sean TAL EAT ATTA A i SILT fia 


"APPROVED FOR RELEASE: 03/14/2001 


CIA-RDP86-00513R001447410018-1 


. . : Re dee 18-3 .3~46/47 
ced of Rhenium With High -Melting Metals (Mo, Ti, Zr; Ta, Ni, Co, Cr, W, 
“Mn j yer te 

solid solutions of rhenium in molybdenun was not exactly de- 
termined. In the system Ta-Re in the ase of 60 - 70 % rhenium 
the compound Re Ta, was determined. On addition of 60 » 80 % 
rhenium the alléya in this system are brittle and breakable» 

In the system Co-Re an uninterrupted series of solid solu- 

tions with an hexagonal crystal lattioe between ov-~cobalt and 

rhenium was determined. In the system Ni-Re solid solutions 
of rhenium in nickel ( &-phase) occur and golid solutions of 
nickel in rhenium ( B-phase } « The boundary between these two 
phase domains lies at 4200°G in the case of 40 = 75 % 
rhenium. In the system Cr-Re domains of solid soljtions of 

‘Phenium in chromium occur. In the case of 70 = 85 @ rhenium 

a chemical compound forms which possesses 4 hardness. of © 

1000 kg/mm » A smaller addition of rhenium to chromium in- 
creases the plasticity of chromium. In the system ZreRe two 

chemical compounds forms i) In the case of 50 % rhenium - 

ReZrys with a melting point at 4900 C and an hardness of 

800 2 1000 kg/mm; 2) In the case of 70 ~ 80 % rhenium - 

Re,Zr, with a melting point at 2400 C and an hardness of 

1260 kg/mm“. Solid solutions of rhenium in #-zirconium . 
occur. at up to 19 % rhenium... In the system Mn=-Re with up 
Card 2/3 to 5.% rhenium solid solutions occure On addition af. 24,6 % 
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rhenium a polyno transformation of B £6 ot oceurs, at 
760 C.. In the system W-Re with 60 # rhenium a phase of WR e3 
forms, with a melting point at 3007°C. In this system an@ 


_O-phase also occurs at 35 ~ 58 At® as well as solid solu- 
tions of tungsten in rhenium at 75 % rhenium. In all ine 


vestigated ‘systems the produced aitoys have a lower melting 
point than rhenium. There are 17 figures, 6 tables, and 35 
references, 12 of which are Soviet. 
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PITLE: “The Phase Diagram of the Alloys of the System Magnesium- 
Neodymium (Diagramma sostcyaniya splavov sistemy magniy,-neodin) 


‘PERIODICAL: Zhurnal neorganicheskoy khimii, 1958, Vol 3, Nr 9, pr 2138-2142 
(USSR) ; 
- ABSTRACT: - @he thermal analysis, the microstructu-e, and the determination 


of the microhardness were used for the construction of the | 
phase diagram of the system magnesium-neodymiume The hardening 
method was used:for. the determination of the solubility of. : 
neodymium in magnesium in solid stateo Chemical compounds of 
neodymium and magnesium exist in the solid solutions BE 
necdymium in magnesium within the range of 40 - 60 percents by 
weight neodymium. Considerable structural changes of the eltloys 
cceur with an increase of the neodymium content up to 1%. If 
neodymium is added to magnesium, the hardness is increased and 
the mechanical properties of the alloys are improved. The 
strength and plasvicity of the alloys in the system neodymium- 
n magnesium in the region-of the solid sclution on the basis of 
Card 1/2 magnesium are inoreased with rising neodymium content. At 150 
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and. 250°C the alloys of magnesium with neodymium are considerably ~ 
more solid than pure magnesium. The microstructure of the. - 
alloys changes to a great extent in alloys with 10% neodymium, 

they reach the maximum dispersion at 25% neodymium. ae ahah eee 

There are 4 figures, 2 tables, and 7 references, 4 of which 

are Soviets ; , 
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’ AUTHORS: Baron, V.V., Yefimov, Yu. V. and Savitskiy, Ye.M. (Moscow) 

PITIE: The Structure and Properties of Alloys in the Vanadiun- 
Molybdenum System (struktura i svoystva splavov sistemy 
vanadiy-molibden) 5 ae 


PERIODICAL: Izvestiya Akademii Nauk SSSR, Otdeleniye Tekhnicheskikh 
; Nauk, 1958, Nr i. pp 39 =. 40 (USSR) 
“ABSTRACT: A vanadium-molybdenun phase diagram has not been published — 
, go far. As Mo and V have. the same crystal lattices, — 

gimilar atomic diameters and identical electron structures, . 
it is possible to assume that these two elements form a 
continuous series of solid solutions. This assumption has. - 
been confirmed experimentally when measuring the lattice 
parameters of powder-metallurgical specimens of. V-Mo. 
However, cast V-Mc alloys are reported to exhibit a. second | 
phase at between 10 and 60% Mo. 

_No data on the physical and mechanical properties of these 
alloys exist. The authors have carried out an investi- 
gation of the structure and properties of V-Mo alloys, © 
established their melting temperatures and constructed a 
phase diagram for them. .- eed owt is 

Cardl/4 ‘Alumothermal yanadium, containing 95.5% V, 0.9% Al, 0.15% Fe, 
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System ace 
0.2% C, 0.3% Si_ and a considerable quantity of oxygen, 
and molybdenum in the form of sintered rods, containing 
99.00% Mo, 0.075% C. 0.04% Fe and traces of Si and Wyle 
served as raw materials. The alloys were prepared in an | 
are furnace, provided with an insoluble tungsten electrode, » 
in a helium atmosphere. The voltage applied was 60 V. 
and the current 1 000 A, the electrode diameter being 8 mn. 
Bach alloy was remelted four times in order to ehsure aven 
mixing, and each ingot weighed 60 to 70 &o Spectroscopic 
analysis of the alloys for impurities showed the. presence 
of 0.01% each of Fe, Mn and Si and traces of Mg and W. 
‘Phe solidus.and liquidus temperatures for alloys of various. 
compositions were determined and a phase diagram constructed 
(Figure 1). This shows that all alloys are solid solutions. 
‘The as-cast structures were examined and hardness values 
determined. The specimens were shen homogenised by 
annealing for 10 hours at 1 600 C in vacuo. The micro- 


structures of the homogenised specimens were also examined 
and hardness, microhardness, plasticity under a compressive : 
Card2/4- load and electrical resistance determined. Hardness was — 
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The microstructures of. the cast alloys are shown jn 


‘Bigure 2. The alloys with up to 40% V are single~phased- 
The alloys with 30-60% Vy show dendritic liquation and those 
with 80-90% V have & finely dispersed precipitate with a 
coarse-grained packground. After the homogenising treat- 
ment (Figure 3) alloys with up to 60% V are single phased- 
Alloys richer in vanadium have coaguiated particles ; 
(mainly A1,03) in the grain boundaries and within the . 


_ grains. Homogenisation also results in grain growth. et Bo 

Addition of vanadium. to molybdenum results in an increase in. 

‘hardness. The alloys have 4 greater hardness before the 

homogenising treatment (Figure 4, Curves 1 and 2)... The 
maximum hardness is 380 ica /mm fOr the as-cast allcys and — 
415 g/m for the homogenised alloys. “Microhardness 
(Figure 4, Curve %) is higher and the maximum is 

caraZ/4 675 g/m at 60-70% Vv. Me difference between the hardnes® 
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The Structure and Pr perties of Alloys in the Vanadium-Molybdenum 


System 


and microhardness values is due to. the preparation of the 


microsections and the presence of the intergranular 
constituent. The nardness-composition curve is the normal 
type for metals forming unlimited solid solutions, — . 
The plasticity decreases with increase of the second 
component (Figure 4, Curve 4), especially in the region. 


40 ~ 60% V where the tensile strength is 100 - 150 kg/mm? . 
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The greatest plasticity is shown by pure noiybdennum: 

The electrical resistance~composition curve at room 
temperature is shown in Figure 5. The curve is similar to 
the hardness curve with a maximum of 50 uQ/em at 60% V. 

The results obtained confirm that V and Mo form a continucus > 
series of solid solutions. ee 
There are 5 figures and 7 references, 2 cf which are Soviet, 


“1 German and 4 English. 
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. ‘AUTHORS: - Sergeyev, G. Ya., Titova, V. Ve, Sov /89-5-6-2/25 
wavitskiv,~ Ye. Mey Zhultkova, A. As, 
Nikolayeva, Z. P. 
TITLE: The Mechanical Properties of Uranium (Mekhanicheskiye 


_ svoystva urana) 
PERIODICAL:  Atomnaya energiya, 1958, Vol 5, Nr 6, pp 618-623 (USSR) 


ABSTRACT: - The test apparatus (7 qM.- 4x} with which the hardness of. 
uranium at increased tempe:ature and the expansion of uranium — 
-at increased temperature were investigated in a neutral gas 
(argon), are represented by two sectional drawings. Measuring 
results are given by a graph. The following details are: - 
mentioned: : ts 
- The hardness of the uranium decreases with increasing 
temperature. If temperature rises up to 600°C, hardness 
decreases from 350 kg/mm? +0 50 kg/mm?. A regular variation 
of hardness in dependence on the carbon content of: the uranium 
(G.07 to 0.24 %) was not observed. 
The presence of carbon in uranium samples influences outflow 
: pressure if these samples are pressed in the ol-phase. The 
Card 1/3 outflow pressure increases with an increasing carbon. content 
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(0.09 to 0.24 %). At 650°C and a degree of deformation of . 

75 % the outflow pressure increases by about 60 %. For ; 

uranium in the \-phase outflow pressure decreases from | 

A kg/mm2 at 830°C to 1.8 kg/mm? at-1050°C. - Sy 

Ultimate strength and creep strength increase with an increas = 
ing carbon content in the uranium. In hot-rolled uranium with | 

a C-content of 0.01 % ultimate strength is 6» = 36 kg/mm2, in- 

uranium with 0.24 % C-content Gy = 52 kg/mm2. The creep _ 

strengths in. these cases amount to 23 to 31 kg/mm y ‘ 

At temperatures of from 100 ~ 150°C all mechanical properties. 

characterizing the strengths decrease monotonously, whereas 

the properties that characterize plasticity increase. For . 

uranium with 0.12 % C-content one finds that at T50°C 

6p = 12 kg/mm?, & = 18 % (relative elongation), W = 51% 

“(relative narrowing of the pressed surface), at 600°C 

Bo = 71 kg/mm2, G = 23%, w= 76 %, and at 850°C Oy = 

0.8 kg/mm?, d= 31%, W=97 % 
-uranium, which has a volume-centered lattice, has the 

. highest degree of. plasticity. The tetragonal A -uranium is 
Card 2/3 - inelined to be brittle, and velocity of deformation is more . 
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sensitive to temperature. Because of the low symmetry 

of the rhombic lattice of o-uranium, the latter is charac- 
terized ty sharply marked anisotropic properties. There are 
13 figures, 2 tables, and 3 referencese- ee ee MT 
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ae Fos a a 129-58-8-1/16 
. AUTHOR: Savitskizy, Ye. H., Doctor of Chemical Science, Professor. == 


>) MITTEE: - Physico-Chemical . Properties and Fields of Application 
of Rare Metals (Fiziko-khimicheskiye svoystva i oblasti 
primeneniya redkikh metallov) 


PERIODICAL: Metallovedeniye 4 Obrabotka Metallov, 1958, Nr 8,- 
pp 2-17 (USSR). _ s 


ABSTRACT: In the first part (pp 2-3) 2 general review is given 

of the properties of rare metals, in the second part 

(pp 3-13) the fields of application of the following 

pare metals are discussed: beryllium, cesium and — 

rubidium, strontium and barium; the high melting point — 
metals: zirconium, hafnium, vanadium (of which the USSR - 

has the greatest reserves of raw materials in the werld), 
niobium, tantalum, rhenium; the scattered rare elements: 
germaniun, indiua, gallium, thalliun, seleniup, —— 
tellurium; rare earth metals (about which very little ae 
information is given). Most of the information contained = 
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in the paper is ba 
There are 22 refer 
1 English, 


ASSOCIATION: institut netallurgii AN SSSR 
(Institute of Metallurgy, Ac. Se., USSR) 


sed on published non~Russian data,.: 


ences, 21 of which are Soviet, 


il. Rare earth elements-~Properties 2. Rare earth elements--Applications 
3: Rare earth elements--USSR ; ae : 
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TITLE: — The Recrystallization Diagram of Tantalum (Diagramma tena 


kristallizatsii tantala) 


PERIODICAL: § Doklady Akademii Nauk SSSR, 1958, Vol. 116, Nr 4, pp. 720-722 
ee 4 (USSR) eo os a ae 


See rem e 
ABSTRACT: There are no data in publications on the recrystallization of 
; cast tantalum. In recent time, however, the smelting of tanta- 

lum in the arc is more and more used. The high corrosion re—- 
sistance of tantalum. in an aggressive medium, the low fusibil- 
ity and high plasticity which permits & cold working, .45 well 
as many other properties permit to count tantalum among the 
technically most important metals. The diagram in question com- 
pines the grain size with the degree of deformation and the 
temperature of the subsequent annealing. It is therefore ¢8- — 
peciallv necessary for the metels worked by means of deforn- 
ation. The results obtained will make possible to choose the ~ 
deformation- and annealing conditions in such a way that the 
optimum mechanical properties of the products are guaranteed. — 
The authors constructed a diagram of the type I for the cold 


Gard 1/4  ~— working (rolling) of the cast tantalum (figure 1). The 
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conditions of cooling on a copper furnace bottom favored the 
formation of a coarse-grained structure in tantalum (figure 
2a). Cast bars were cold-worked by forging until rods 7 x 7- 
were produced. They were annealed in vacuum at 1300° C.for 

two hours. Thus the coarse-crystalline structure was complet- 
ely transformed in a recrystallized, fine-grained, polyhedral 
structure (grain diameter 10-ll4, figure 2 b). Such rods serv- 
ed as initial material for the experiments. The rods were - 
cold-rolled without intermediate annealing, with a shrinkage 

of 2,6; 5)73 8} 10; 153 34; 503 68; 833 903 965 9985 6%. The 
rolled rods were cut into pieces of 8-10 mm length and anneal- 
ed: in vacuum at 1000-2500° for one hour. The line of the 
beginning of the recrystallization in dependence on the de- 
formation degree is plotted in a dotted line in figure 1. The 
temperature of the beginning of the recrystallization of tanta- 
lum drops with the rising deformation degree from 2,6 to 84% 
‘from 1300 to 1200° C. Figure 3 gives some radiographs of 
tantalum. The cold-rolling up to 15% deformation distorts the 
lattice of tantalum and deforms the individual grains. The 
“microstructure is, however, not considerably modified. In the 
case of shrinkage of more than 30% a distinctly marked roll- 

Card 2/4 ing-texture becomes visible (figure 2 v). The grains ere 
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Changed to a great extent and extended up to,,50 - 60% shrin-: 
kage without. size reduction. In the case of a deformation of — 
90% the grain diameter amounts to 1 — 2a4.- Annealing at 1000 - 
- 1600° ¢ does not lead to a considerable enlargement of the 
grains. A recrystallization at 1200° C leads in samples with 

a high deformation degree and a recrystallization at.1600° in 
all samples to a complete blur ofthe rolling texture and to 
the appearance of new fine erystallized grains of a diameter 
of 6 - 13. The annealing at 1800 - 2000° C leads to an ab- 
rupt change of size of the grains in connection with a collect- 
ing recrystallization (figure 2 g,d). The grain size increases 
at 18009 ¢ _threefold.up to 31 and at 20009 c 


in the isothermal lines of annealing at 1800 and 20009. In 
the annealing at 25000 G an apparently specific property of 
tantalum becomes visible: the size of-the érains- increases to 
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Savitskiy, Ye. M., Tylkina, M. A., Povarova, K. B. 


at aa 


Rhenium Recrystallization Diagran (Diagranma rekristallizatsii 
reniya) 


Doklady Akademii Nauk SSSR, 1958; Vol 119, Ur a 
pp 274 - 277 (USSR) | : 


Rhenium has different mechanical and physical properties which: 
distinguish: it- from other metals and which are also of inter- 
est for modern engineering. Rhenium is a high melting metal, 
its melting point is at 3160°C. It has mechanical high strength 
and plasticity properities at room temperature as well as at 
higher temperature. The following is characteristic for rhenium: 
high resistance to wear, and resistance. against corrosion in 
various aggressive media. The electric resistance of rhenium 

is higher than that of tungsten. Also other properties offer 
‘wide prospects for the use of rhenium in different fields of 
engineering. The recrystallization diagram of rhenium has 
hitherto not yet been published. The authors investigated the 
recrystallization diagrams of rhenium after cold deformation 
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.deformation degree 1750°C at 506 deformation to 1200°C at 


(rolling) of cast and metal-powder samples. As initial material 


- served the powder of melallic rhenium which had been reduced 


from potassium perenate (perenat kaliya).Frémthis powder the 


‘samples were produced by powder metallurgical methods. These 


rhenium bars were melted in an arc furnace in an argon atmosphe- 
re at a pressure of 200 torr.: The coarse crystalline structure 
of the cast metal could be removed. The samples had a re- 
crystallized polyhedral structure with a grain diameter of dop 
and served as initial material for the whole work. The treat- 
ment of the samples is shortly discussed. The temperature at 

the beginning of recrystallization was determined by means of 
X-ray methods from:the occurence of the first points on the 
diffraction rings. A diagran. shows the temperature of the. begin- 
ning of recrystallization of rhenium as a function of the de- 
gree of cold deformation. This temperature drops with increasing | 


4o ~60% defornation. In cold deformation of rhenium the grains 

were crushed. In the case of low compression degrees the forma- 
tion of deformation twins is observed. in rhenium. Further de- — 
tails are discussed. The temperature of. the beginning of re- 
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erystallization of powder metallurgical rhenium drops with - 
increasing deformation degree from 1850 Cat 5 % to 1500°c 
at 48% of deformation. A diagram shows the dependence of 
the size of the grains.on the temperature of annealing as- 
well as on the degree of deformation. The temperature of 
the beginning of crystallization of molten rhenium is lower 
than thet of the beginning of recerystallisation of powder 
-metallurgical rheniun which is explained by the different 
degree of purity of the material as well as by the presence 
of a microporosity in powdermetallurgical rhenium. According 
to the data on the recrystallization and on the change of 
the hardness of rhenium the optimum temperature for annealing 
of.the rhenium deformed with a compression degree of more | 
than 10% the temperature range from 1750 - 2400°C can be - 
assumed. There are 4 figures and 7 references, 5 of ‘which 
are Soviet. 
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